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O (57) Abstract: A method of efficiently synthesizing or amplifying a nucleic acid containing a target nucleic acid sequence. In 
this method, use is made of a primer which contains in its 3' -terminal part a sequence (Ac* ) hybridizable with the 3* -terminal 
sequence (A) of a target nucleic acid sequence and further contains in its 5' -side a sequence (B* ) hybridizable with a sequence (Be) 
complementary to a sequence (B) located in the 5* -side of the above-described sequence (A) in the target nucleic acid sequence. 
In the above primer, {X-(Y-Y' )}/X ranges from -1.00 to 1.00 wherein X represents the number of bases in the above-described 
sequence (Ac* ), Y represents the number of bases in the region located between the above-described sequence (A) and the above- 

O described sequence (B) in the target nucleic sequence, and Y' represents the number of bases in the insert sequence between the 
above-described sequence (Ac* ) and the above-described sequence (B* ), provided that Y' may be 0. 
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g ftrtHS^ © & © 3 £ £ tfi&S i: & 3 o 

tHUpC^— B»«SJ** (PCRS; *l3^fF!{§4 6 8 3 1 9 5-^0^ffl# s *H 
*S&SM 6 8 3 2 0 2-^0M«&£t>**@^fFSg4 8 0 0 1 5 9-s§BJ3*i») . $ 
P CR^i:i^iiS$II^btfciife¥P CRS (RT-PCR 
Trends in Biotechnology 10, ppl46-152, 1992) Cttfe©*46ttx 

-CDT--U>^ feckV^-r ^— a>£>©*MI*&J* (ttft) ©3o©@pgfr 
£&&KJS£*SftD?g-r£fcfc:J:Dx DNAtfel±RNA^f>OS B^ilMS-?©*!® 

k:MbfeSaf^iSfi!S-rsth3Xg©I^D?gl/*s^i:^nSo 

CR^ ( rpcR^fttu^j x 161 #m S'JWx ft£ffiJ£> i4 1t, 
SS5->§\ 4 2 5M~4 2 8M ( 1 9 9 6) ) #fcn£>*UTV>£ 0 h;i/PCR^ 
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tt-g©2©re#H— aftTfrfeftSfci&s tf2xacD^i-<t «3 BttJftfe^fcJt 

ifi-r^ci^^qr^^^^o Rwtmtfift&ii&o 3 2 0 3 0 s^wmm 

U Hf J«KRJ6«s (LCR&) #H^£*VT:i3*K tt^Tttx W^tt 

±iaraja^*»^-r^ < . mu^rnxmrn^mtzmmmmmifimftz fix ^ „ 

iCDiSfe^fcUTttx 08;t«. #£r¥7— 1 14 7 1 8-9&tt£iattCDm 
&*£!Jitil (SDA ; strand displacement amplification) }5& N gi:^®* (3 S 
R ; self-sustainedsequence replication ) 3£ N B^SMtfFII 2 6 5 0 1 5 9^- 
&#fctB$B©t£SSI35Ui§tflI (NASBA ; nucleic acid sequence based amplif 
ication) TM A (transcription-mediated amplification)^ S^S^s^ 
12 7 1 0 1 5 9^&«fc:ffi«©Q^-^lxry *— *B#fFl 5 8 2 4 
5 1 7-s§fM«s i^Hi9 9/0 9 2 1 W h £fcl±@l£2rl§fg 

9 5/2 5 1 8 0^>71/y hfcfi«©8*OiSASDAfe 
/2 8 0 8 2^>7Us' h fcfB^CD^VT'^ (Loop-Mediated Isothermal Amp 
lification) > g&£tllfl£g 0 2/1 6 6 3 9^>7l/y H~iB«<©7M 3^ > 
(Isothermal and Chimeric primer -initiated Amplification of Nucleic ac 

ids) m&m-ft>ti%o ztiz®mmmmmm&tm^z±mm<DBijfcte-M 
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ftttz-S'jtp u**-\t 3 >;>^ mz.i£3 u >mb#© attic© u >&a©®nt 
i^^jiii? (s) icg^tife^^^^^v^-^h-a v>m&>&mii$n 

f^mnsft^ mz-&, mmmxr*fflm»mmfr&&M (rflp ;rest 

riction enzyme fragment length polymorphism) M%r fci&U <£. r> bT&^i^te.^ 

xmto&ns 82451 7^jw*t:g3tt©a5c^sDA^t±x rna^dna 

frt>mi&£tis 3' ^SWDNAt^S^^r^'fT-^.MiltSo -=£© 
£ -5 &R N A £ D N Afr ZMffignZ =y 7"? -i &^©-£r/& ^ffl 

-TSo @Ek&HSg9 9/0 9 2 1 l^Jl>7)sy h CfBttoaScA S D AS 

5' ^tH5lcSB*5feC**S*JIS»**^SfcU TOif 9 5/ 

2 5 1 8 0f;^>7 1/>3/ M3S3*4©afcJl.SDA}£fci: > < h% 2^CDr^-f^ 

dr^>^-ei±x RNAtDNA^f.M^^ 3' *5g#J>fjSR N At^§ 
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c« ma © « 51] 

afefM&aifc-r «fc a tiiftff-r * ^ t «t > i @©r^ •?-*m^xmmmmm 

^UT. *«M8t:J:aa»^*»l±, #Sa»*©«ttaMB*Jfc*H*ittfc:a 

(a) mmmmmm(D3' JumBftamm (a) hm/u ^rx-r 3ia?y (Ac 
5 ) *3 5 *3ggp^fc^^^5s mmmmmmz^xmmmn (a) £d&5 
' w-^-r^ia^i (b) (Dmmmm (Be) fc;wx>;^>f x-rsK^j (b') & 

Huffiia^J (Ac') ©5' i^f^^^^T- x%>^>x, 

r^j^—xpiz#\,\xmmmm (Ac') fctfrfBSia! (B') tcom^tEmmifi 

#£L&^ill^fcl^ IfffBiB^l (Ac') ©i«ifc£X£U »«ja»ffi2?a + fc* 
frSfulBEai (A) iiBufBlS^ (B) fc&£ftfc^©^i&£ Y i: bfe £ 
(X-Y)/X#-l. 00-1. OOOlItfe!), 
X^ cftc^V^tBufBlB^J (Ac 5 ) iiBUlBlB^J (B') fcoEfc^&BBaja* 



WO 2004/040019 



T/JP2003/013856 



5 

#StS*^Ctt> X:fc,fcTJ t Y£BuiB©jt*) i:U ^fr-£I^?y©^&Sifc&Y , £ 
bfeil^t> {X- (Y-Y* ) } /X#- 1 . 00-1. 0 OCDlfiHfcfeST' 

(b) »S«[«4fflit«xg, 

(c) «riar9>fT-*«na«FS«Kfcr=— u>^^*. r^-r T-fisg 

(d) II (c) fc:£D1^£ftfc^*i^©5 , «fc#aE-rSE9a (B') *|5l 

±(Dffimmm (a) ®^>&— *n^-r^>x@ N 

(e) JiU (d) fc«kD— *tdi:**tfcl»ai«R±©lirtBB^I (A) ©gB#K\ 
(A) ^y^>f >C-r*B2W (Ac') &3' fc'&A,-?? & i>. tulBWW 

ttMaaifcfc^TttBEai (a) <tD%5' mfc&te-fzw.n (b) ©fflWB^i 

(Be) fc/W XU *W X-T^B^J (B' ) ^HufBB^J (Ac' ) © 5 ' flOfc^A/Cfci 
& fg — © 7° 9 v — Tf & o T > 

r^^— ^i-^TiiulSE^J (Ac') hlufBlB^J (B 5 ) fcOJHJfctfs&E?!]* 5 
^b&v^-S-fcii, tufBIB^J (Ac') ©ISMX^U »a«j^»E^I4»K:* 
fratufBEsnj (A) iif&fBEai (B) KJ*£;h,fcf^*<Z>*tt«& Y i: b& # fcU 
(X-Y) /Xlfi- 1 . 00~1. 00©©Hlc&?K 

^-*fc*V>THulBE2?y (Ac') i:Huf3B^J (B' ) iKDHfc^EEaitf 

xj3«fcVYs«rE©aD^u ^&e?u ©*&«!&£ y' h 

bfcfctfcU {X- (Y-Y* ) } /Xifi- 1 . 0 0-1. 0 0©«6HCfeSr 

5 >r v — * fflic-r s x@ N 
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(C) fc:/\-f X-tzmn (Cc') £3' 3fc<$3P#fc:^A,-£&*K buIB»$J 

mMmmz^xmrnmn (c) i^5' finfc^aE-rssaj (d) ommmm 
(dc) fc>w:ry *wx-r zmm (d') ^iubbib^j (cc') ©5' miz^/u-ctz 
% m — © ^° 9 -f ^— *c & o t . 

r5>f T— ^^jSVATBUlBlS^J (Cc') ^lulBlB^J (D' ) tKDmizjr&MW 
#«Eb3&V>»-&lC«±x HufBia^J (Cc') (0*3Sft*XJ:U ««J^E®S2?!i*fc* 

w-ssrfBia^i (O ^BufBiB^j (d) \zm&nfcmm®M&®(.*Y thtztgiz. 

(X-Y)/X#-l. 00~1. 0 0©iifc$>?)> 
75 -f T — 4 1 fcjoV^ buBBIE^U (Cc' ) ^buSBIB^J (D') ©Hfel^ftiB^J** 

bfefc#fc:> {X- (Y-Y* ) } /Xifi-1. 00-1. 0 0©^Hfc$>57 

5 -r t — & ^ -r & xi> 

(d) iiufafg— ij^tFS— ©77>f v— ^^n^ti-mmm— ommm 

(e) lg(d) ^z«fc^)^^tlfc^-*5cfctJ ? ^-CD™^©5 , fill 

asai (b') ^«kvs5a (d') mmffimm±izw&?%m&} (Be) ^vis 
m (Dc) n^ti^etv/N-r ^u^-rx^-fr, ctu-^tK <omw& 
m±.<ommm (a) ^.ttm^j (c) (ou^—^mt-r^jm. fc&vfc 

(f ) ig (e) \z&*)—*m££ftrcm-&&xFm=. <Dffim.mm±<Diti%amm 
(a) js^viB^j (c> ©as#t^ -iufB^5-r iiisi— ©iB^j^^-rs^r^ 

ztiz mmmm-z wMr% x@. 
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3' 3tdra#£^A,T-&!K ^mmmmmic^xmmmn (a) i^s' i 
iz^-r^mm (b) om^imn (Be) \,z.;\j7vtrj-x-§r%mm (b') ^hubb 

IB#J (Ac') ©5' {Ufc^Az-e&JK 

:7°7^-4^:£^TiiufaiB^J (Ac') ilBufBlB^J (B' ) i: ©F^^EIBSW 

^su^v^^i^ mmmm (Ac') ©magfc^x^u ^^mie^J4»^*5 
^stutBiB^j (a) tmm&m (b) fc^*tife^cD^^^Yi:bfeh§i;. 

(X-Y)/X#-l. 00—1. 00©^Bfc&*K 
^^-^fc&^TiifffaiB^I (Ac') ^buI3IB^!1 (B' ) £ <Dmzifr&mm& 

bfei:#^s {X- (Y-Y' ) } /X#- 1 . 0 0-1. 0 0<DmWte&Z>7 

*%wte&&y^j t— - fey h±. zi^^^^a^M^*©^ 
^&Il^J£tl*I-r£;fc#>©:7"^-f fey hT$>oT> 

(A) fc/W^U^XtSiM (Ac') £3' ^4g}gP^fc^T-^D> HufSUft 

mmmmz&^xmmmm (a) £d&5' jBjfc#ftt5S?a (b) ©*s*§ib?ij 
(bc) fc/N-r y; y-rx-r sib^j (b') &-mm&m (Ac') ©5' $ik:^a,-?:& 

^—fpiz&^xmmmm (Ac') ^buibsb^j (b') h^miz^mnt^ 

#£LkV>»<&fc»±. BulBlB^j (Ac') ©«3£R£X£:U »AW»E?y + fc::fe 
i*&liufSI2?'J (A) iiBuiBBa^J (B) fc»**tfc«*©J!Mtft*Yi:bfci:*fcx 
(X-Y)/X#-l. 00~1. 00©fSH£&»K 
7-7>T ^-^fc&^TfulBIE^J (Ac') i:15S3Iiai (B' ) fc©iHfc^:&ffi?y# 

htztglCs {X- (Y-Y' ) } /X#- 1 . 00-1. 00©I5H^$>§, 

(b) -*^M^^©S-^ti5^S^^^IB^J©3' *Sg}gP^©fB^J 
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(O fc/w x-tzmn (Cc' ) &3' jfciBfisfl-fc^A/'e&tK mmut® 
mmmmzjs^xmmmm (c) .t^s' miz^-r^mm (d) ©*iisib?>j 

(Dc) fc/W 7WJXTZ>W.m (D') 1tmm&\ (Cc') ©5' ^J^^-A^-t!^ 
;7^>f^-pW-:^TiiufBia?iJ (Cc') iiBulB®^J (D') hCDF^fc^Sa^J* 5 

#&b^vA«^fc{±, BuiBiB^j (cc') ©^s$t&xi:u mmmwmm*¥\z%> 

{t^lulBlB^J (C) hfuiBIB?!] (D) l,zi&£1xfcmm<Di&&m.*Y£hfzt%^ 

(x-y)/x#-i. oo~i. o o©iSBfc$>*K 

&&-fZ>Wi&lzl±, X:fc£tJ*Y£iiufS©il*) £U mifr&m&\<DMmm%:Y ' h 
Lfch^fc, {X- (Y-Y' ) } /Xi$- 1 . 0 0 — 1. 0 0©$§Hfc:&&, 

£^A,-t*&3:7*^-f x'— fey h 

#bbj§ tc^o t tgin ^ ti^ d n Air n-tix MPS^m^a-r zzh&xgzfc®, 
m2i±, bhSTs d ys 2 3 i m^o^m\zm^t^^ ^ ^— ©5 ' iu 

©ia?'J£3' <ffi]©IE?0©. ^3fi^±T*©teM^^-riHT*$)^o 

®3fc^ sY16 0«fe : ?©t§i|>I£;Bl^c:7*5M'T-©5' ^©15^3' 
©IE#I©> ^?li5^±-C©{4S^^-r0T-fe§o 
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0 4 tis M13mpl8RT D N ACDJififcfflV^fcr^ © 5 ' $J©ia 

0 5 (is #i^frTtj3(tStbSTS D YS 2 3 734fe^<DliiliSCDMm^ 

El 6 lis §S^ttTt:*3lt5 thSTS DYS23 7 3t^©if"ti©^* 
^-T0T*&£o 

0 7 (is ^S^ttT^ft^thSTS D YS 2 3 7 3tte : P©iiMi<D*S*& 

0 8 lis #a^T^^^ssY i 6 oate^oJiffic^a&^-ria-cftSo 

0 9 (is #S^ttTfc^lt5M 1 3 mp 1 8 RT D N A®*^^!^^?- 
01O(is ^agfettTt^ttSM 1 3mp 1 8 RT D N A©tii|ig©&£lll£^ 

011 (is thSTs dys 2 3 im^tf^^mmm^^mmm^Mh 
01 2 tis s y i 6 omte^fr^<Dmmmm*ummmmm\sxnzft%mh 
013 (is Mi3mpi8RT d n ^<Dmmmm^pmmmmm\^xn 

014(is #«BW!ISSEiBfi^J©#ftTt:^WSt hSTS DYS 2 3 73t 
^©iiiUCD^m^^-T 0T* * £ o 

^i^is^j (a) .tD&s' wnz&te-t&mm (b) §^t5o Mfc^sr 

^-T^-(is IB^J (Ac') £^A,T*&Ds ££>(c^©5' <B«J CcBB^U (B' ) 
T*&3<> IB?"J (Ac') (is SB?U (A) t^^^'J^Xt5%Otfe§, SB^U (B 

') (is mm (b) omwmn (Be) k/w /'j^xn^c^So c^t-s 
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nmmtekzy^j buibib^j (Ac') tmt^smn (b') ©nai^ Btmz 

fcT^— U 75>f *©IB?!] (Ac') ifiMm&LW&m<Dm&\ 

(A) DWyj^XlMt^S (01(a)) o C0»77>fY-ffI 

b££*i*:^©5' *««c#stss^j (b') #s ratt«*fcfcH&-r<5Biaj 

(Be) fc/W XU^f XU £*U3j;?K ^^^©5' 3fcS»SB#tc::feV<» 
tXrA-^-riOT^tlS. *mttttJ:©fi8l (A) 

jyvyj x-r% (iai(b)) o ^©ts mwmzimfcxv), ifeCM^'j^ 

(0i(c)) o 

±ta©f^ffl«u?t:^v>Tx ib^u (b j ) (Be) t^w xu^x-rssifc 

#ft&8?llt#i&£i; 3 o _tSBX5? ^T-KJ; 5#SSJfBt?4^ b fe 

&mmii5U^\z*w®fto&&tt\±mMh&&<D¥mm&te$> x>. ±<*z b-m 

>)ilJ#ffibfcfeofcffl*f«|»^ («&SJ«K±©IBai (A) ) fcHU-CDX^ ^r- 

ja±©sjft£«e>s-r£ fct* »k »s«»*©«fl9«»s^iicfflis«i&«K 

(a) fltttM*MB8l©3' **»»#© K9U (A) fc;W XU *W Xf^IB^J (Ac 
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') & 3' 3fcsgg&#fc^A/rfc&> mftmmmmz%>\,\xmmm&} (a) £?)&5 

* mtz&&-rZWM (B) ©*I*SI3?!] (Be) yvyj x-tz>w&\ (B* ) £ 

HufBIi^J (Ac') ©5' <IIt:^T?feSr^-f V— T*&oT> 

r^^-^fc^TfufBIB^J (Ac') tfulBIB?!] (B s ) hom^^m^ifi 

BulBlB^iJ (Ac 5 ) ©JMMfc£XhU mmtikWLW&\*Z.& 
W-*«HBiSW (A) htufBlB^J (B) fc*£:|xfc**©*ttft*YfcLfci:£fc^ 
(X-Y) /X#- 1 . 00-1. 0 0©l6Hfc:fctK 

v-*£:|3^TiiuHBI2?U (Ac') fcHulBBB^J (B' ) £©Ri£3>:£BJ#J# 
X:fc£?>*Y£liufB©ffiD£U ^ftlB^J©^*^*Y , £ 
bfeh^fcs {X- (Y-Y* ) } /XW- 1 . 00-1. 0Q<D$mte$>%>7 

(b) »s«s*ffl)ft-rsxe ; 

(c) tfitB^ , ^-r'T-^BulB^^mfc7'^-U /^^Y-ttSKJS 

(d) IS (c) lz£t)&mZftfcmffimM(D5' fi|t#4t5S?J (B') 

^ai«^m±fc#ffi-r^iB^j (Be) cm^ij^x^^ itb^j;D> mmmm 
±<o-mmmn (a) ©sp^*— ^at-rsxe ; ^.tv 

(e) is (d) fc&\>-*m£ztittmmmm±(D-ffimm&\ (a) ©»#£> 

^sssBfc.fcax^^— £^©iM$ih©imiJi©i&8?MjgTm (°c) 
xu tr* Hf— ^fctt#u-ctfc^f*ci 0y*.«. 

J. Sambrook, E. F. Frisch, T. Maniatis; Molecular Cloning 2nd edition, C 
old Spring Harbor Laboratory (lm)m^mT & - % %><> fllfcfcJU & 
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3<> COi^d:7"7^Y-it $I©77^fT-iiV7h, Prim 
er3 (Whitehead Institute for Biomedical Research #1*10 & ^JH^Tl^ 

UOMn^/^X & £ & ©"£ a o 

±iBxm (a) iz^xmM^n^mmz^^y^-f^—i^ n (c) £ 

:fctt3^M^^(DTr:-U>^ N X@ (d) ^*5^?>1B^J (B' ) t^W (Be) 
£©;W *W &<fctm— SB^iJ^WrSflkCD^-f #7-- 

y>^us£— *«©sai (a) ©a^*qrt6fc-raj:-5fci»fifc^*LT^«o « 

±i3x*l (e) t3^v^Tiffe^^^>f > ^-A $ ^a:<T^-';>^-r^fc«)^ 
fcfcs x@ (c) fciiD^^ttfeffili^^xg (d) iz&tf&x^-^-jls—T* 

mmMf&tek*), mmmm±<Dm^smm (a) ©fip^-^a^-rs^s^So 

*<Dl±tbtz.ttL^ SB^U (Ac') ©^^Xh^^miB^Jft'fc*5{tStufBlB^J (A) 

tnnmm (b) fcR£nfc««&©ffi*ftYi:©si (x-y) ©. xfc*rr*ai 
(x-y) /xisiit^^o fc^u mmmm±iz^xmn (a) 

TZH&WlZte^o ±sBX© (e) fc^-caffc&^'f v-i«»*sj;<:F 

--'J>mfe«)fc:}±s x@ (c) fcj; D<&j*£;h,fc*B»«»©xS (d) fcr 

^©m^^A-^-rst^j^ -r^fc^s a&*©&v>sai (b') ti2#j (b 
c) to/wyij^^-j/gvctt, mmmn (b') ^bQibib^i (bc) £©m 
©em (x+y) &mwh-&2>o —mz, 7^ j ^—WMKjfocofeisbomMum 

-rust-rscifctiffliii^^So ^ot, sb#j (b') *$ib^j (bc) tswekow 

tl^o -^Ts 1B?U (B') ifimm (Be) fc/N-f^'J^ XbT^M^±©B5fB 
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Mm (A) *ii:t«fc«)l:l±s Mm (B' ) fcisai (Be) h<D^©^ 

2£ftl±#v^;iBS08;bv^#*£tuSo 

Hk±(D£5tem&frt>, r7>f7-^t5S5« (Ac s ) iilS^J (B') ©RB 
{3^^ffil2^J* s #&b^V^^^*5V^•r^ #3§BJ3 £ <fc £ ^ >f ^ — ttx (X-Y) 
/X#-l. OOfcJLU £?£b<i±0. 0 0^ £&fc:#&b<t±0. 05fil 
±, ££>fc#fi;b<«:0. 10J^±i:^D. 1. OOJ^Ts #£b<&0. 

7 5feJTF. ££>fc2?3;b<t±0. 5 £ & b < i± 0 . 2 5feTF^ft 

tcSSMH-£*i5. (X + Y) ^b<l±15^ 

L<li2 0W±s £ b< &3 OJ-;JLt££*u £?2; b < }£ 5 0 JiTF> 

b< 1*4 8J^Ts ££>fc$?i;b<fcfc4 2JiTF*:2*b£o 

y^j^-ZMffi-tzmm (ao ts^j (B') ©imfc^ftB^i (i* 

jRt±Y* ) mtSi^K^ *S&iJBfc:J;3:r^-f {X- (Y-Y 

' ) } /X#- 1. 0 OfeU:, $?i;b<kJ:0. 0 (m_h* ££fc£F£b<f±0. 
0 5^ ££>fc8F*b<t*0. 10fiJU:£%Dx £fcs 1. OOfeTF* 5fSb 
< & 0 . 7 5 U(.Tn £ £> b < »± 0 . 5 0 WTs $ £ b < f± 0 . 2 5 

teTFfcikS J:a{c^th^tb?)o (X + YH-Y' ) b < fcJ: 1 5 JiJt. 

±, ££>fc:2ff;b<&2 0£Lh> ££££f£b<&3 0JiUii:£*K 
L<lilOO^Ts §6fcff*L<l*7 5ttT> £ £ b < l± 5 0 l&TZZ 

D5Wfc:J:Sr^>f ©ifiSI±N #£b<fc*l 5-10 Op?^l/^h% <t *5 ^t? 
£b<l£3 0 — 6 0*^1^?- KktSo ^ISWfcJ:*^^^— 

-rsiaai (Ac') tnai (b' ) ©g^fct, **i**u «f*l<»±s~5 o**i/ 

^-^h\ b<{± 1 0-3 0*^1/^ h*T'^5, *fcRfcJfcfcT % 

IB?|J (Ac') fcffi^l (B') ©FHfcx ^{z:^W^#^«Cl^S125y^lfXbT% 
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'J4?5?^l/tfH3 ATP, UTP, CTP, GTP^ 

^— Y^mVZ X f5^-^-e#^>o ^B^t^T 0 ^ ^ — lis #lxJ£s ABIft 
(Applied Biosystem Inc.) ©D N A^>-fe1M If— 3 9 4^^fflV>T^X^T 

(strand displacement) ^14 (^g^fl) tttS * ©t?*tt« «fc < „ f)S& 

T— L&v^ £ l/i^o iO<ka!5;DNA#'J^7- 

-tf iiUTlis M^V:* • ^^Tnit— ^7 -f (Bacillus stearothermophilu 
s^ TB. stj £V>5) n • JUVF^j-yPX (Bacillus caldot 

enax. y.T r B . c aj £V^) ^©»*M4M^-;i/^««BM**D N A^U 
--If© 5' -5-3' :c#V**VT— ■ £iStt&&9cLfcSfcSfl^ (E. co 

1 i) ft*DNA*''J^7- If I0^vy)77^>hW}f £>ft3o #36 

Vent DNA#>J *f. Vent (Exo-) DNA^y^—- tf s DeepVent DNA^t? 'J^7 

—-if. DeepVent (Exo-) DNA# U p< ^— - If . $ 2 9 77-^DNA*'>J^7-fe\ 
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MS-2 77-^DNA^'J^7-^ Z-Taq DNA#U if. Pfu DNA# U ^ 

^— Pfu turbo MktfV*^— *?> KOD DNA**U^— tf> 9° Nm DNAtf U * 
5— £x Thenninater DNA# U p< ^— if mifimf HSo 

mfbT^^A, Mfc^ A. d N T P 5. 

^p>^;i/;*;i/*^> b*( dimethyl sulfoxide )-S>^# >f > (N,N,N-trimet 
hylglycine) @fig£?Hlg9 9/54455 *^>7Vy h fcf3«© 

*mwiz£%&m&f&j3&te&^xm%i}ite&mm±, dnas^&rna© 

£W ctv^©^m^ #J;lfc£. ito$u fflU^ anisu ^e»t«:»4a. 

RNA^b<l4mRNAipf,tfe3|K^Ii$nfecDNA0i^%-*ii 
«©V^*ifcffifflqTt&-Cfc£o ±13— #$»m© (denaturin 

mwmm (amv RTase) % ^^^»jt»7-r;i/^2a»te^#* (rav- 

2 RTase) > ^ nr-^X^ 6Jlili7^;VX6*lls?ii (MM L V R 
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Tase) m*0&m<D®.mwmmifim-ft>ti*o mm&ts&& 

&m l &^?-»xmMm&&'DNA-#V*^— J gtLXs B. stE&3fcDNA#U 
- If (Bst DNA*'J^7-fe*) , ^WB. caft3l5DNA*'U^7 
—if (Be a DNA#'J^7-B) ^ ixliBcaBEST DNA*'J^7- 
•if. Bca (exo-) D N A4? U p< ^— If 3£#3Mf £ o 011*. fix Bca 

R N A ©— Wf>cDNA & £ £ A 5 RltfeT! & 3 o 

lf> BcaBEST DNA^'J^7- if. Bca (exo 

-) D N A^t? U i7— if ^^-Gli^) £ D» ^RNAI)l<limRNA*?,© 

^te^SJ^ tcDN A *m%i £ b D N A U * ^ — £KJ5fc£ 1 9^CD # U ^ 
— tf-£fT&5£^#qrt£-£&3o DNA*«J^7— MMLV3&^ 

§ z. h fc: £ *) N 11^(077 <f ^r— © 7-- U > ^£3W«fc < fr& 5 cr i: % 

ait (d) x*m*)tehxmm£ti&o -r&fc^ n (e) j;:j;Df#e>*ifc- 
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tot, *mmz£ti\£, mmmm^ommmmmntmm^mm^m-r^ 

^-fr-cDife^s (Tm) tt7&<DU.m, %u<&^ftj^Tt-^-r 

£l<u ^^>tz{i N y^j^-vrnmum (Tm) ^tm xhu>^^>>> 

0°C<H$7 5°C-e$>D> ££>fc:£?i;b<J£> $J3 5°C~$J6 5 0 C£-r£o 

^v^d^i^D. mmm*<Dmmmmmm*mm-t2>zh&~e%%>o tot, 

(a) -^^M^^©S-iI^j3^?>^^^M^J© 3 ' 3fcaM#©ie?'J 
(A) {^W^V^X-T^IB^ (Ac') £3' *W#fc:^A,-e&D> fufS^ft 

i£msB?Uf-:M^TiifiiBiB?ij (a) <fcD&5' Mfc&&-tz>mm (b) ©*aMiB?y 

(Be) lz/\j7VfrjXT2>mm (B') *luf315^J (Ac') ©5' #lfc^A,-?r& 
:7^^-»^C:^TliyiaiB?U (Ac') intuiBI^J (B' ) £<Dmtefr&m&}ft 

#£L&v^iirk:fc^ luiaia^j (Ac') ©tst^xiiu ^^^iB^j+fc*5 

{t^BufBlB^J (A) iiBiffBSa^U (B) lzm%tifrmWi>(Di&&fk&Y£\stzh%^ 
(X-Y)/X#-l. 0 0-1. 0 OC^Hfc&tK 

•r^^^-^iz^xmmmm Uc') tmmmm (b') tomiz^mm-tfi 
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b^ii^tc. {x- (y-y' ) } /x&- 1 . oo~i. o ocommte&zy 
(b) n^mmmmomr- mte&ttzm$}mmmn<D 3 * 3fc$ra#©ie?y 

(C) C;W7'J^ X-r^lB^l (Cc') £3' *S«#fc#A/r-&!K fufB^tf) 
^miB^Jlc:*5V%TMfBBB^J (C) «fc D 5 ' flflfc^MTraKaj (D) ©*a*§IB?'J 

(Dc) fcM^r^u nx-* zmm (d') ^HuiBie^j (co ©5' wiz<gA,-ct& 

r^>f V-4Jfc::fcV>*£liusaSB?y (Cc' ) tmmmm (D* ) h©B3fc:^£IB?!J# 
#£b&V^3§i§rk:&s busBIB^J (Cc') ©Jfi*8t&XfcU ««l«KiB9U»t , fc* 

(t^BuSBiB^j (c> tmzmm (d) fc#£;ixfc«:w©ffi3£»£Yfcbfcfc£t^ 

(X-Y)/X#-l. 0 0-1. 0 0©®It^D> 

r^-fT-*i-*5v^TButBia^j (cc') hHufBta^j (d* ) t (omfcifr&mw* 

bfci:%£> {X- (Y-Y' ) } /X#- 1 . 00-1. 0 0©l6HK:»Sr 

(e) xg (d) &f&$ tifcm-%>&x?m~(Dm%imm<D 5 s w^^-r 

5158] (B') *5ck^ia^J (D') Hffl»«K±t:^ffi-rsiB^I (Be) &<fctFIE 

#1 (Dc) Ki^avetww /ij^x*^ citv^ckD. s— isi^n— 

^±©tyI3ie^J (A) *5«fc^WJ (C) #jKfc"*"3xg ; fc&Vfc: 

(f) ig (e) fciD— *j*fc$nfc»— ^3«ktr^|zi©«&S«»±©tafBiB3?!] 
(A) *3J;^1B^J (C) ©gp#fc: N BufB^°^-r fcH— ©is^j^^-r^ffe©^^ 
^-£T^-U>^£*T^gmS)fo£fT&5£££J:*K IS (d) 
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O V ^ T ±13 b ® D T £ 3 o 

U (f) fc<fcDf#£*ifcx;fc£IcD^J±:L31 (e) Tgi*)?gbT^ffl£*i3o -T 
x@ (f ) fc£Df#£ft;fcx;fc$icD^{±x@ (d) IzXbmtyti&b 

m,(D^^mmmm^^fiit, ^mBMizx^mmmm^miz^x, x® 
(f) izx\)-mM(Dmmtvxniofircm-^^m=-<Dmmmmit, x@ 

-r&fc>*>s is (f ) Dt#e.tvfe^-©*gM^{±x^ (d) tz&tfzm— 

(d) te&tfzm-ommmniiLxmmznzo 

T-'f^^^^-h-r^xa^^^^^^^ii^^tb^o £dT% r^ Sj ^ 
— «s 0O;U;£. BcaBEST DNA*';^7-lfmnJ:s RNA^i 

jj&tvxmmzmmxgZo RNA^&cDNAriinxg^ai 
itmmwmifmsbztciisb^ mffiummmmitRjfomm*izmu-t%z.£&xts 
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mm-rtiu, *<D-*mmfo<D&m*Ttf&ztifim%hte%o tot, 

iz ct %mm&f&jjW;& &xFmwtmmjjmz%> ^x ^ <d & a izmmummmm*zi 

mmm^izmu-r %> ^ ^mtazz^m^mm-r £ g c (Dm.n^m.w^^mmtf. 

©*isf±> ^-r -e— > a >m*fcmm*^z.2>fti<D&.jfogk<*. 

3^>b* (dm SO) . *;i/A7^ b<i±^u-fen— ;w £fcf±£ 

nk©ffi^©m^:b^£*u J;D»i;L<i±y;*^;vx;i/*^>h* (DMS 
o) tznzo 

zzki, *ftnmz&%mM&j&75&&&vtmMmmj5mz&^x, mm&feit 

\,z&^xm^t>ftzmm&Mfcmi±, ^no-M^ ^m^miz^x 
%ut>tix^%>^frte2>%<Dx&^x&£<, mzmmztite^o 
#e>^s K&BMiz&zmm&mxm&zvmMmmxmz&^x, dna^u 
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h^>>. i/<i*^^^;v) j^©^*^*?*^ yx%>^> 

5.ytfU^^>^s isoG, isoC (Proc. Natl. Acad. Sci. USA 92, 6329-6333, 

1995) m&mfbtiZo i^^^v^r^-Y^tsummwiommz.^ —m.^, 
mjs&TFmmmmxm^ mz.&5 o'cm'&omuxft? a^nrnx^^tc^ 
Rrfl'l4* s ^£v^o tot, *&mfc&%mm&mx&&&xFmMmimJ5m±, mm 

HDM^©i^Ov Y188L/E478Q^HMH I V I ^fe^g^ AMV$£ 
mwmm. DNA*'J^7- tfCD^W <^$r#\ 9° N DNA ^U^^— tr\ HotT 
ub DNA^U;*^—^^ (Michael Sismour 1 et al., Biochemistry 

42, No. 28, 8598, 2003/^a^l i FS 6 6 17 10 S-^BJ^B^ Michael J. Lut 
z et al., Bioorganic & Medical Chemistry letters 8, 1149-1152, 1998^£ 

t3 «t § mm-sm^m* tc itmmmm^m^mm -r ^^ttj;^ dna 
5=- y yizmfe? zfcvxD— *mm&, ^sis^j^ofe^©— *«d na/o- 
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®^t3 x *) mm *$mx $> s o 

ftm?v^hy^7te¥*m^x&&m&-Bsmx$>2>o zvismxte, m 

-x&^n-r hmmzmMvx&ttit, ^(om^tz^xh^^yr^^tt^ 

(#J;Lfc^ -fes ff2>t£^A s ^&3t:-X) fcS^bU £*xe>&^ff £#-©r 
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- * 1/ - * — f S £ * T? # S o 

i^fMm^ ^(BWf>t-rt«P©®JIS#*aJtt*M^-t3S[^«K^^^-K:'b- 

N T P ©ttfo D t> if^f V^i^StM^tifclMf fflt S i i: AST* ts 
iWa?), K^>^m^«l3H-C««^*tfcDNArn~^iliS*rSii:% 

D N A? »j> rifclSt 5 D N Aifr LtttfflT? 1 5. "T^fe^ *»Wfc«fc 

5' *«^fe^*>t«)DNAf>3/7±t:@^bti5^ *<D*-y7±-Cffl8&1& 

©aK^*fct±«»^fi*fi&^«fc»^^^»^^»^D-^*«jpL'r 
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Mi 

*^JT*{*> HS^bTHumaii DNA (Clontech*±i!0 ^ifflltthSTS DY 

77^-?— b^M : ilMk:^— — U >y?2>WM (20mer) (Dfrfrbtz 

SY153L : GCATCCTCATTTTATGTCCA (IE#]#-if 1 ) : 
SY153R : CAACCGAAAA6CACTGAGTA (IB?U#-*f 2 ) „ 
77^fY-iz y h 2 : #7"7^7-©3' (2 Ome r : 
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fflOfc&Sffi^I (13mer) ^(D?^ -f ^— £#S$|±© N ^-fY 
-©3' *$g£iS© lSSW^^SSfitA^f ^U^XtSio^^ 

T — (Dffl.<fy'afc)^£ ; 

SY153LP13- 0 : MGTCTCTGATGT GCATCCTCATTTTATGTCCA (SB#I#-^ 3 ) : 

SY153RP13- 0 : AGAACTCGCTTTA CAACCCAAAAGCACTGAGTA (M&m^ 4 ) 0 

fe y h 3 : §77^7 — ©3 ' £IB#] (2 Ome r : 

mfc&zmn (13mer) # N ^©:T^^— te£2>W-&m±<D, ^y^^^ 

-© 3 ' 6 im»t» £ %m.mz;\j ? u ^-r x-r £ £ a & r ^ 

^ ^— ©ll^^t)^ ; 

SY153LP13- 5 : GTATTAAGTCTGT GCATCCTCATTTTATGTCCA (K?!]*^ 5 ) : 
SY153RP13- 5 : CACTAAGAACTCG CAACCGAAAAGCACTGAGTA (M&m^ 6 ) 0 

77>f^-t y h 4 : #7*5^ ©3 * $inH»Ji-&3ia? | J ( 2 Ome r : 7°^ 
^— fey M fcra«©KW) i»»it:7--ij>^u #JLRJ6©«U 5' 
ffflfc&SIB^J (13mer) ^0 77>fY-i; < fc5#St±0, §77^7 
-©3? «1S® 1 lM&Tffi.fr<?]fe&%mmz/sJ7Vyj XTZ&otey' 
7^7- ©i&a^ibiir ; 

SY153LP13-10 : GTTCAGTATTAAG GCATCCTCATTTTATGTCCA (lB^J#^-7 ) : 
SY153RP13-10 : AGCATCACTAAGA CAACCCAAAAGCACT GAGTA „ 

/7>f"7— fey h 5 : §77^-7-0 3 ' SgWdfeSiS^J (2 Ome r : X^ 
^fT- fey h 1 £!5tft©IB#]) ^MldT-— U tt*EJfc©au 5 » 

fflfcfcSIBai (13mer) # N x>— tc J; £#SII_h©, #r^-T^ 

-©3' 3fc4g^§s©i 6^T»e»^*^^i-^-rxu^vx-r^>cta^x 

SY153LP13-15 : CATTTGTTCAGTA GCATCCTCATTTTATGTCCA (M^m^r 9 ) : 
SY153RP13-15 : CTTGCAGCATCAC CAACCCAAAAGCACTGAGTA m&m^ 10) 0 

7=7 4 fey h 6 : =&r^-f © 3 ' igflflfcl^SlB^J (2 Ome r : 37*^ 
•f t — -fey h 1 ii|5l^©iB^!j) UV^U #«<RJfc©Bfcx 5' 

fldfcfcSffiai (lOmer) ^©7^-f £#StI±©. #77^f7 
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SY153LP10 : GGCATTTGTT GCATCCTCATTTTATGTCCA (W&m^ 11) : 
SY153RP10 : ATCTTGCAGC CAACCCAAAAGCACTGAGTA (1B^I#^ 12), 

77 <i T — fe y h 7 : &77 4 CD 3 1 ^fiUt-^^lB^J (2 Ome r : 7°^ 

by h i tmmomm) &mmiz7--v>y\s, #is«0t> 5' ^ 

fUl3&3SE?!l (13mer) ^cD^-f ^— £ ££#S^LtCD. ^-f? 

SY153LP13 : TGTGGCATTTGTT GCATCCTCATTTTATGTCCA (IB#]#-*f 13) : 
SY153RP13 : AACATCTTGCAGC CAACCCAAAAGCACTGAGTA (W^m^r 14) o 

7^4 fey h 8 : §77^7-0 3 5 313?!] (2 Ome r : 7°^ 

t— fey h i £iiipfi©i2?y) y >^u 5' 

Wc&SIB^J (16mer) #s ^(D77 4 fcri&fa^fiiiCD. ^^f? 
-CD3' *«^»©2 llSWe.^^^t/W^'J^XtSi^^T' 

SY153LP16 : TTATGTGGCATTTGTT GCATCCTCATTTTATGTCCA (I2?!j#-«f 15) : 
SY153RP16 : CTTAACATCTTGCAGC CAAGCCAAAAGCACTGAGTA (IB^J^ 16) o 

fey h 9 : ^7^4 x>— CD 3 * $8H8lfc:& £IB?!I (2 Ome r : 7°^ 
4 V— fe y h 1 ^^CDIS^J) #£IMfc:T-— U faSSJfc©8U 5 ' % 

fiSlicfe^lB^J (2 2mer) ^cd^^ -T— fc:<£&#Sili:CD. ^^f"? 

-cd 3' ^^acD2 i^*T»e>^^a^^M^^y^xt-^<ta^r 

SY153LP22 : TTACCTTTATGTGGCATTTGTT GCATCCTCATTTTATGTCCA (M^M^r 17) : 
SY153RP22 : ATTTAACTTAACATCTTGCAGC CAACCCAAAAGCACTGAGTA (1B^J#^ 18) 0 

77 4 fey MO : =g-7°^-f t— CD 3 ' $Mfc&3IB?!] (2 Ome r : 7 
7>fT- fey h l^^CDBB^J) tf«f'SC7--iJ>^U #*SJfe©«N 5' 
Sgfi!|fc:&3IB?!l (2 5mer) *t<D77<i \z£2>WM.m±<D^ &774 
V — CD 3 ' *5ga*CD2 l^W^^tSi^M/'J^Xtl.cfc^^ 
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SY153LP25 : TCATTACCTTTATGTGGCATTTGTT GCATCCTCATTTTATGTCCA (iB^J#-^ 1 9 ) 

SY153RP25 : AAGATTTAACTTAACATCtTGCAGC CAACCCAAAAGCACTGAGTA (M^m^r 20) 0 
r^-f ^— fey Ml: §77^Y-© 3 5 ^{Bltfe^ta^J (2 Ome r : 7 

WC^SS^J (2 8mer) ^©7°^>f £ J;£{t«fLb©. 

SY153LP28 : CAGTCATTACCTTTATGTGGCATTTGTT GCATCCTCATTTTATGTCCA (IE?y#-*t 2 

1) : 

SY153RP28 : AAGAAGATTTAACTTAACATCTTGCAGC CAACGCAAAAGCACTGAGTA (IE#J#-*f 2 

2) o 

*0W^tt§aSi (2 5/zL) :Tris-HCl (2 OmM, pH8 . 
8) N KC 1 (1 OmM) s (NH4) 2 S O4 ( 1 OmM) N MgSCU (2 m 
M). Triton X-100 (0. 1%K dNTP (0. 4 mM) , *ti 
^fil 0 Opmo 1 CDJbfBOT'^-l' 1 0 Ong®iSDNA> £ £> 

fc8U©Bst DNA*'J^7-^ (NEW ENGLAND BioLab 
s)m;%£IU Ctb^ 6 0°CT 2 0 N 4 0, tfeli6 0^>^a^ 
-ML 

^§■^^^5 1 fcoWTx 3 % NuSieve GTG Agarose (BioWhittaker Molecul 
ar Applications (BMA)*ti£ ; Zti^nj *>m\ 5 r NuSievej JiBMAtt 
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m.2 : m6®m%faW}^niz&i l ir2>tikm\'-><DmM 
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&j&mm (*» 
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DNA size marker (20 bp ladder) 
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77>fT— fey h 1 1 
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y^j - fe ivM l 
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77>fT— fe y h 1 1 
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X^ -f V— fe y h 1 1 
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&m(DU— >5 S 9^ 13s 1 7, 1 Trfi^VXlx — h#»flJ*tlT 

^V^h* (20mer) ©<&•>&*£>&& X -5 T — fey h 1 ^ffll^Tfe D > * 

fee 

05© V — > 6UB«±#^>f ^— ©3 ' AtfHtOI (20mer:77 

x »j *w x-r & <t a fe y b £;av^ii!w&fTofc*§m 

EI5©l/—> 8*5^^1 2ts>t>t>fr2> 77^^- fey h 2 2;fctei:3£ 

-tx©m-> h*©a^s i 6 o bpft3£©^> h*t±s *mm<D&m t %.ti>te& 
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m5(DU — > 1 6, 06Ol/->3, 4, 7, 8, 11, 

12, 15, 16. 1 9 0, tebmzm7 <DU—> SteXXFAfrbtefr 

Z&^te, 77-Y?-feyh4x 6 S 7, 8, 9, 10, :fc£TF 1 1 £MVMfc® 

<D^>Y<Do%, I^I16 0bp^W>Klt *»93©^SJSfc <fc D 

HI5CDI/ — > 1 8~2 0yb^t>y^S«t-5fc, 77^"?-feyh5^ 

1MXcdm> b*©? 1 6 0 b ptt?£CDM> 2M&HB0"&J&RJfcfc: <fc (5 

7^7-03' era 5' ^otbsw/w ^u^xt 

r^-r fey b 6-i i©cfc5fc:, ^©77>fT-#ii±{^its^ 

#0>JT*l±, WMk. LT Human DNA (Clontech*±S!0 MltsY 1 6 0«fc 
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77^fV— fey h 1 2 : 77-fY-©3' 4Sill(3&%£^J (2 Ome r) 
MfcT^-y >^U <*ARjfc©fU 5' AgHHfc:;&&fB?!l (13mer)^ ■? 

WJldfe^K^iJ (20mer) U >;7U #£RJft©^ 5' m 

fldfcl*SIBai (13mer) ^©^^ "Y— fc^S^SmJ:©. rr^-f^— 
©3' «M©2 1 SSTiiP ?>$&t Sf^t n^f 7<J ^ Xt 5 J: 9 *7> 

SY160LP13 : ATTCGATTCCGTT TACGGGTCTC GAATGGAATA 2 3) : 

SY160RP13 : CTAAATCGAATGG TCATTGCATTCCTTTCCATT (M^m^r 24) o 

y h 1 3 : y=y^ "Y— © 3 ' M"Jl;:$>3I2?!j ( 2 0 me r : 

JBfflOfc&*Kai (16mer) ^©r^-f "Y— «3«fc5#S«±©^ 77>fT 
-©3' 1&m&k<0 2> 7 HT«t^ ^ S^lCA-f X U ^ X t S «k 9 ^-fe 
>7X7-fY-i: : 37°^ -f Y — ©3 ' S${g!K::fe£iB?!l (2 Ome r : 7^>f "Y— 

(16mer) ^©37^-f -Y-fc£3#ggLt©s X7^y-®3 

>777^f7- ©^^•-^■fe^ ; 

SY160LP16 : GACATTCGATTCCGTT TACGGGTCTCGAATGGAATA (IB#I#-^ 2 5) : 
SY160RP16 : GAACTAAATCGAATGG TCATTGCATTCCTTTCCATT (M^m^r 26) 0 

*0«^tt5^l$ (2 5/^L) :Tris-HCl (20mM, pH8. 
8) % KC 1 (10 mM) N (NHO 2 S 0 4 ( 1 OmM) , MgSO. (2m 
M) N Triton X-100 (0. 1 %K dNTP (0. 4mM) . 
^ttl 0 Opmo 1 ©±.13©^^^ "Y — ft$5&TF 1 0 OngOfSDNA^ £ £> 
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t8U©Bst DNA^'j^7-f (NEW ENGLAND BioLab 
s) ft$#;»»U Cl*tft6 0*CT?6 0*fei±9 0^IH>f >=¥i^— hbfco 

#SM5/i 1 tdoV^ 3 % NuSieve GTG Agarose (BMAtl ; 
J*ft£*)mX; HfuSievej liBMAft©!^^*^) fc"r«^,*tt*ff 



^4 : ms<Dmm t ikMmnte&tt2>mw)\s--><Dffl,m 
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DNA size marker (20 bp ladder) 
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— i:^^-t?--rXcD7 i >7*l/— h©n> h*#5£|g:£*ifco b^U SJfoB$f!g#^ 
*^J-r-{±. ilhUtMl 3mpl8RF DNA (7r-W^- : 
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r^-f fey h 1 4 : r^^-^-CD 3 ' JBHftlfc&SSB?!! (2 4 me r) 
MfcT^— >J>^U faSS/fo©^ 5' $HBI (24mer) #s ^ 

HHMtefcSiaai (2 2mer) ifimMIZT—— U >^ U #SKJtB©«s 5' $g 
ifflfcl&SIB?!! (25mer) ^r-fc J; S#S0Ui©^ 77-^7- 

©3' 5fe^a^©5 4MT^?)^5fl^W7*';^Xt§i^7> 

M13BIP : CGACTCTAGAGGATCCCCGGGTAC TGTTGTGTGGAATTGTGAGCGGAT (M#M^r2 7) 

M13FIP : ACAACGTCGTGACTGGGAAAACCCT GTGCGGGCCTCTTCGCTATTAC (1B^J#-^ 2 8) 0 
7*^-f t— fey M5 : /7^y-03' WftiSfc:&&£?!i (24mer:77 
>fr— fey M 4fcWtll©K5!l) *««Fafc:m— y tt*£Jfc©«s 5' 

SjgiBlfcl&aiB?!) (13mer) <J$ N ^©7"^^ iS#^II±© N 75^7 

- © 3 ' 5fc«3!£S© 1 i»T«t & * S t3 m >f ^ U ^-r x-r S «t 5 «c -te > 
777^7- h : 77^"?-©3' 3Mtc&SIB?!J (2 2 me r : 77^fY-fe 

y h 1 4 hmm<omn) &mmiz7=.-v >^u fagsifo©^ 5 ■ mwtz& 

ZWM (13mer) # N ^©r^-f iz «fc£#S^_t©s /7>fT-©3' 

*^*© 1 tts3£~F«t*» siJ^tA^f ^ x-r 3 «t 5 ^T>^-fe >x 

M13F2L13- 0 : GTGTGAAATTGTT TGTTGTGTGGAATTGTGAGCGGAT (M&m^ 2 9) : 
M13R2L13- 0 : TTCGCCAGCTGGC GTGCGGGCCTCTTCGCTATTAC (W&m^3 0) 0 
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77^Y-ty h 1 6 : 77^y-0 3 ' MKcfeSIB^iJ (24mer:7 7 

MltC&SIB^J (13mer) ^©X^>f 7-CJ;5#fi«±0, 
-CD 3 ' 5fc$gBS© 71SW6i&tSi^N^ XyX>fX-r&J;5&-fe> 
: r^-f T— CD 3' £g{Ul3&£iB?!] (2 2 me r : 77^fY— b 
y M 4 £|5l4#CDSe?iJ) #«RJt6©«x 5 ' JtfHBIicife 

3iB?iJ (13mer) ^©X^-f S#S«±©x X^-f ^— ©3' 

*S»Safe© 7 Jfi3£T«EiJ» X y X^ Xt S <fc 5 fcT>^-fe 

M13F2L13- 6 : TTTCCTGTGTGAA TGTTGTGTGGAATTGTGAGCGGAT (IBBIM- 3 1): 
M13R2L13- 6 : CCCCCTTTCGCCA GTGCGGGCCTCTTCGCTATTAC (12^J#-^ 32) o 

M7 : X^-f x>— ©3 ' SgftlJC^SBa^J (2 4 me r : X5? 

^t- fey h 1 4anm<Di^i) ^§yfc7^-y >xu #ftRjfc©«* " 5 • 

*Bfl0K:&£Kai (13mer) ^ ^©r7^-7-fcJ;§Mi±0, X^.>f t 
-©3 ' *«^»© 1 3iSW?.^$«i^tA^ xy*^ X*rs £5&-fe 
>X77^v-t : 77^Y-®3' mfflfc&ZWM (2 2 me r : /7^fY- 
-fe y M 4 fcH«©ffi^|) ^M^T--- U >XU #ftfijfe©au 5 ' *M£ 
&&mn (13mer) ^®77>f ■?-C < k5#Ii±0, Xv-fv— CD 3 
' *^S©1 3iSTS^^^5f^;W7-';^Xt5<}:5^7>^ 
>xr7-f?-J:©I^tif ; 

M13F2L13-12 : TAGCTGTTTCCTG TGTTGTGTGGAATTGTGAGCGGAT (IE?U#-*§ 3 3) : 
M13R2L13-12 : AGCACATCCCCCT GTGCGGGCCTCTTCGCTATTAC (iB^J#-^3 4) 0 

77>fT- fey h 1 8 : X^^— ©3 ' WHBIfc:&££7!J (2 4 me r : X^ 
fey h 1 4fcH3«©Iiai) **«FSHcm-y 5' 
<$Wd&£I2?!J (13mer) -=e©X^-< t— ££#^iI±© N 77^fT 
-©3' 5fc«BS© 1 9 §ST^ ?»^* ^i^t X 'J ^ Xt § <fc 9 
>7r7^Y-h : X7^v-©3' mWtz&%W&&} (2 2 me r : 77-f7- 

-fey h 1 4tnmomm ^it7^-'j>^u 5* aswc 

(13mer) ^©X^-f J;S#^±0, X5^^— ©3 
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M13F2L13-18 : TGGTCATAGCTGT TGTTGTGTGGAATTGTGAGCGGAT (M&m^ 3 5) : 
M13R2L13-18 : CCTTGCAGCACAT GTGGGGGCCTCTTCGCTATTAC (fB^U#-^ 36) 0 

M9 : /7^T-© 3 5 Jgft|fc:fe&IB?!| (2 4 me r : 7=7 
<i V— fey h 1 4 hRIfllOfi^l) ^»7--'J>^U ttftSJfc©8k 5 ' 
Sgffl!lK:^SBB^!J (13mer) ^ ^©:7°^ J;5#«j||±0 N r^-fv 
-©3' 3fe$g^g©2 5SSWf»i&t5^fcA>f/iJ^Xt5<ta^ 
>^77^7-J: : 77^t-0 3 5 SMfc&SIB?!] (2 2 me r : 7"7^y- 
-fey h 1 4hl^I1t©iS^!j) ijs^MfcT'— — U>^U 5' SfSH&JK: 

&£1B?!J (13mer) ^077^fT-fcJ;5#Si±©, 75^Y-®3 

M13F2L13 : TAATCATGGTCAT TGTTGTGTGGAATTGTGAGCGGAT (1B^J#^3 7) : 
M13R3L13 : TCGCCTTGCAGCA GTGCGGGCCTCTTCGCTATTAC (1B^J#-^ 38) 0 

7=7 4 -T— fey h 2 0 : r^-T ^— ©3 ' MUfc&^IB^] (24mer:77 
-f t — fe y h 1 4hlH^©SB^J) V^U #SKffc©gL 5' 

«HBIfc:&Sii?!J (2 3mer) ifi, ^OZT^J ^— td<fc £#S^_t©. 77^-? 
-©3 ' 5fc$i§B^©2 51ST^^^5^1t;W7*'J^Xt5J;9^ 
>*7°^-f v— h : 7"7^T-(D 3 ' Sgfill^^SlB^l (2 2 me r : 77^7- 

•fe y h 1 4 tmwivmm) tfimm^T-—v >^u #ftsjfe©«s 5 ' mwiz 

$>%>mn (2 3mer) ^<D7^^ \C i5Mi±(0^ 7"7^y-(D3 
>X7*7^f7-fcOffi^fct ; 

M13F2L23 : CTCGAATTCGTAATCATGGTCAT TGTTGTGTGGAATTGTGAGCGGAT (lfi^!j#-^ 3 
9) : 

M13R3L23 : CCCAACTTAATCGCCTTGCAGCA GTGCGGGCCTCTTCGCTATTAC (lB^'J#-^4 0) o 
^©H^ttSSJiSt (2 5^L) :Tris-HCl (2 OmM, pH8. 
8) . KC 1 (1 OmM) . (NHO «S(>4 ( 1 OmM) x MgS0 4 (2m 
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M). Triton X-100 (0. 1%). dNTP (0. 4 mM) N 

0 Opmo l©±IB077>f T-^iVO. 0 5 # g©t§MD N A. £ 
f>tc8UCDBst DNA^U^ — \£ (NEW ENGLAND BioLab 
s.) *-§m ; -*t£ 6 5°CT*2 0-1 2 0£f*M h bfco 

&Jx.JfoWL5jtjL 1 £oV»Tn 3 % NuSieve 6TG Agarose (BMAtI ; Ztt^n 
>f^a«kD»X; TNuSievej iiBMAtt©IifIt^^) fcTma*»*fr 



5 : H9'©*«ik»Wfc:fett*»ttV->©flftl» 
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^6 :ii ovmmfcmwntz&ttzfaWii/— xomw 
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f >7"l/- h 


RmvzM (#) 
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DNA size marker (20 bp ladder) 
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r^-fT— fe y h 1 9 
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77^?-t y h 1 9 
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ir^-f x*—- tz y h 1 9 
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>5. 9^ 13. i 7. :fe<fctF2 h&mnztix 
j^±T*tiii'im^* s f#e>tbfeo bfru otitis bejcim xfct±#ifc3<£iM;* 

•cti5 3 7^vtf h*-e^So r^-r ^— x 

^v-©3' ^SgiffllB^Ulciffi^-r^^^i: 5 ' *««ia*j#/w xy *r>r x-r 

i: -T £ tt"l>MW*# S> o % © £ o 
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09©l/->19^P)fc*SJ;5^ 75^7- fey h 1 8 
X^ fey h 1 5©<fc-5lC, ^©X^v—#^tlU: 77>fY 

X^-f V— fey h 1 9:fc£V2 OOcfc^^, f©77^7-{fli±t 
& § S * £ VNtilfl AS pTf g £ & £ e> n § o 

MA 
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iTMBfbU #12 tifB^©> r ^'f^— fey h 1 2 £ffl^Tft£ftfciiMtl©S: 
J5S*1 ^L*«!IIE»5RB stXIflfbU #| 3 tiam©^^ fe y h 1 8 
&fflV>T»&*tfcJ««jS*©RJi&*l/zLft<WIR#*Pst Itiibbfeo MRS 
BMIWHb©^!** 3 7 °CT- 3 KHSi: bfeo 

#lft»l:o^T, 3% NuSieve GTG Agarose (BMA*tM; 

TNuSievej ttBMAttOSSSI1f»S) fcTS^&Hj^fro fc 0 

m 5 : ^Mffl@MJfeH^3]©a&JII 

tt-r%>MffiMmm&m<D%}%k*:%im\st£o mi tmmi^ mmtvxnuma.n dna 

(ClontecfrftiO IT h hSTS DYS237 pttfe^OifSttlSK^fco 

ffl^fc^^-teu m 1 A»3&«lfflS»a|6*^bfe7'^-f -fey h 5 

(Kfll*!- 9^iVK?iJSf 10) ^ bfeo 

ftOffl^4tt5aB»(2 5/iL) :Tris-HCl (20mM, pH8. 
8) N KC 1 (1 OmM) \ (NHO aSCK ( 1 OmM) . MgSCK (8m 
M), Triton X-100 (0. 1%). dNTP (1. 4 mM) s ^tl 
?til 6 0 0 nM©±IB7°^-r *l\ *«ktfiIDNA, ££>fcl6U©Bs 
t DNA^'J^7-tf (NEW ENGLAND BioLabs) ; £ 

Ilbfco iSDNA©IS^ lOOng, lOng. lng s IfeliOng 
ilbfeo £©KJ&Sftfcx g^J^iiUTs 6%DMSO, 0.5M^*-f 

> s 4%*;i>AT^h\ l o%^u-fen— ;i/£«ibfco dtt^6 0°c-e 

-?$>£o 014 \z&tt&&l' — ><DV>7'M±Tm®0.7^'?&*)X%>2>o 
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DNA size marker (20 bp ladder) 
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DNA size marker (20 bp ladder) 
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I ^ O I H 

(a) ^mmmmm(D3' ^m^omm (a) izs^rvy^xTzmm (Ac 

') £3' *iTO#t^A,T-&*K ^^lB?iJ{3*5V%Ttuf31B^J (A) £ D & 5 

' miz&&-rzmm (b) cd*b*§ie?ij (b c ) iz^jT-vy^x-tzmm (b') & 

BuiBiB^J (Ac') © 5' Wc^t&&:t^-<^-T-£o-^ 

r^^-pw-^TturaB?!] (Ac') htufBia^j (b') h<DWzfr&mm& 

&&VteV^m&lz&^ HufBlH^l] (Ac') ©^Mfc£X£U 

i*£ituf3ia#j (a) htuiBiE^j (b) iz&&tLfemm(Di&mm*Y t.i.tzhg^ 

(X-Y)/X#-l. 00-1. 00©^B£&?K 

bfefc^l^ {X- (Y-Y* ) } /X&- 1 . 0 0 — 1. 0 0 :r 

(b) isw&fflitsxg, 

(c) mz7 , ^j^-*mmm.mmfc7--v>yz&, r-7^Y-#isj© 

(d) x*i (c) ^3 e kD^r^tLfe^MMm©5 , w^s-rais^a (b') £im 
*aM^±fc#*-r^iB^j (Be) ^w^u^-r mm&m 
±<Dmmmm (a) ogp^^-^is^-rsxa. 

(e) ii (d) ^«tL Q~*m££ntzmmmm±<Dmw>mm (a) ©SG#fc N 

2. xg (e) izx t)mt>tifc=.*m<Dmmitx.m (d) t*i?)ibTfffl 
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3. i® (c) . jlu (d) fejtvxg (e) &mm"zftt>tiz, m&mi 

5. iSii^RNAf$>Sl^:> ffife?»**ffl^TcDNA^t 

6. it (c) s it (d) *«kvxs (e) wmmm&wam<D&&rf'i: 
8 . ttSttK+ottttttttB^Jtf^ftt* zvirrY &-£A/cfc* <&©-e& 

(a) -*«|j»S«E»©^— «fci3»*»fl«J«E»lB^I© 3 ' 5fc4»fiB#©B?U 
(A) tA^f^';^X«SW (Ac') £3' ^SP^fc^T-^D. buIBTO 
«M#Jfc:feV^OTBBai (A) <fc^5' W3#£-r3IB#J (B) ©fflffiB^J 

(Be) izjsjy'vfrjXirzmm (b*) &«tbb#i (Ac') ©5* flifc^Az-eai 

rr^-f ^— ^fc^TfufSIJ^] (Ac*) ilBUiBB^J (B J ) ^©BKl^B^J* 5 
#aEbfcv>®-&tcfci\ BufBB^J (Ac') ©&Mfc*XfcU *5«j«E»B^I + t:* 
ItSHuiBI^J (A) i:Buf3ia^J (B) fcR*ftfc*tt0Jttft*Yfc bfcfc^fcs 
(X-Y) /X#-l. 00-1. 0 0©«6Htc&t>x 
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yy^^—^iz^xmmmn (Ac') tmmmm (b') ^©p^t^&ia?!]** 

LfztM^ {X- (Y-Y* ) } /X&- 1 . 00-1. 0 OCDfSBfc&^r 

(b) -*mffim&m®m-miz#fr%mftm&m&](D 3 » ^M^oia^y 
(O ^u^-f x-r^SB^'j (cc') £3' ^tow^a/T'&d. hubb^ 
^^@B^jt*5VATBuf3ia^j (c) «fct)&5' w\z&&-r&mm (d) cd^bmbs^u . 
(Dc) ic/w rry ¥jx-$rz>mm (b-') &fui3iB#] (Cc s ) ©5' w;^a/t?& 

75>f v-rM-^THufBIB^J (Cc' ) £liul3I2?iJ (D' ) i:©F^k:^:£IB?!j# 

#£Lfri^-s-j;:j;Ju tuiBia^u (cc') ©^s$t&x£:u aiws^iB^jjffc* 

^^BfflBiB^l (C) ^BufBiB^J (D) fc&£ftfc««©M£#£Y£U;fcfc£fcs 
(X-Y)/X#-l. 00-1. OOCiitC^^ 
^^-^fc&^TiiuiBiB?!] (Cc 5 ) ttusBIB^J (D') i: ©HSJ;:^:£I3?!]# 
X^^^Y^buIBcDtID i:b. ^&IB?y©^gifc£ Y * h 
bfct^fcs {X- (Y-Y? ) } /X&- 1 . 0 0-1. 0 0©iHtfe§/ 

(d) BulB^-^«ktJ ? ^-©^7^^-*^n^tVHuI3^--*5«fc^— ©£g£J& 

(e) ig (d) ^cJ:D^^tlfe^-*3J; , ^>^-©^^©5 , -fiijfc^-r 

3IB8J (B') &£X?mn (D' ) £ s Hffl»«BLtKl#aE*rSE^J (Be) 43<fcOTB 
3*1 (Dc) fc^tb^twW^y^ eitlJcfctK 43<£tFfgX (DffiMte 

m±(Dm^mn (a) 43«fcvKai (c) ©g&#&— ^si^-r^x^ tn^mz 

(f ) x© (e) {-J:D-*fI^^nfe^--i3J:-0 f ^x©^M^m±©Bfif3ia^J 
(A) feil5B5iJ (C) ©SB#£. HiffB^^^^-hP— ©IS^J^^-r^ffe©^^ 

^y~^7--U >^^T^g$g|S/fe£fT& 5 xn (d) fc:J;t> 
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10. X5f§ (f) *0UD&«&Xg (e) -ClSDagbTffi 

11. x@ (f ) fc«kD--2|5:j|Sofe»2:bTWe>*ifc^-^«fcVf|x<z)ffi» 

12. xi (d) . (e) ^.ttrxg (f) wmwrentoti*^ m&m 
9 izmmo^mo 

14. tIWRNA©i^t, ifefii^^tcDNA^Mt^ 

15. xfi (d), xig (e) j3J:^xa (f ) #I«!mjgii^J©#2ET 

1 7. ^^^©ai^ffiiBJU* 5 ^^^ ^1^*^ h*£^/uT*&3fc©T* 
&3s f*|9l:S*0m 
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m&)mmmm<D3' ^m^omm (a) f^wxu^x-rsiB^y (ao £ 
3' m&ommmmiz&^Tw-mmm (a) <fcD&5' ■bo 

£#&-r£iB?y (b) (Dmnrnn (b<o xu^rx-rsiaaj (b') 

IB#j (Ac') ®5' ffiU^^A^-t?^; d ^ 

r^j^-^izjs^xmmmm (Ac') ^buibib^j (b') i:©^tc^ii^j*s 

#4b&V^I^i:lt BulBlB^J (Ac') ©iMXifc£Xi:U ^^MB^y*^ 

itstufBis^u (a) hiufBia^'j (b) iz&£tifcmm<DM&%t*Y thtzhg^ 

(X-Y)/X#-l. 00~1. 0 0©fSBfcfc»K 

x^^— ^fc^TiiuisiB^j (Ac') htuisiB?!) (b*) h<Dmzifr&mm& 

#^-T?)^l-{±> X&J^Y&MfBtDilD^U ^fl*:£IB?y©i£»ik£Y' £ 
b^h^lc. {X— (Y — Y' ) } /Xtfi— 1 . 0 0-1. 0 0©l5Hfc$)§, 

19. iram 8fcgB«©x^-< t-^^^s. mmmm^ommmm 

— fey K-j&ots 

(A) XD ^XfSBBai (Ac') £3' 5fcigBltfH:^A/ , C&tK HufB^et) 

SKBsaifc^Tt&faiBa) (a) 5* fiat:#a£-rsBB^i (b) ©*s*iia?y 
(Be) t/w xv^>rx-rsffi*i (b s ) zmmmm (Ac') ©5' «fc<£A/rfc: 

y^j-r—QUzjs^xmzmm (Ac') £buI3IB?'J (B' ) fc©|fflfctfsS£lBaii&s 
?3q9EL£:V>»<&fc:fcJ\ busBSB^J (Ac') ©*3l«£Xi:U *«Jl£MBai4»fc:l3 
ft&liulBIB?!] (A) ^buIBIB^J (B) fc&3;;txfc«#©&&#£Yfcb&i:#fc: N 

(x-y)/x#-i. oo~i. oo©isbj;:&*k 
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y^^T-^iz^xtrmmm (Ac') tmumn (b') h<Dmtefr&mn& 

bfeh^^ {X- (Y-Y' ) } /X&- 1 . 0 0-1. 0 OcD|g|gfc:&^ 

(O i^w ru^x-r&ia^i (cc') £3' ;£$»#fc^A/r-&?K buib^s<j 

^MIB^Jfc^TfufBiB^J (C) £D&5' mteft&-?&mm (D) ©^B^SB^J 
(Dc) fc;\-T ^U^X-r^lB^J (D') ^HulBia^J (Cc') ©5' Wc^A/rfc 

£ CD :7°5> -f V— T? o T . 
r^-f ^fc&^T lufBia^J (Cc') iiHufBlB^J (D') ^©figfc^&iBW 

#*£b3&^»^tct±x fufBIB^J (Cc') OiS^XhU « 

(t^BulBiB^iJ (C) tmzsmm (D) fc»*tifc«*8©ttU£**Yi:bfcfc§t:x 
(X-Y)/X#-l. 00~1. 0 OCD^Bfc&Ds 

r7>f x--*Ki*5VA-CHufBia^j (cc') iiBufBiB^j (D') h<Dmtzjr&mm& 

Jfte-tZm^fc^ X^-fc^Y^BufBCDilD i:U ^aiB^JO^S^^Y' i: 
bfcil^fc. {X- (Y-Y' ) } /X&- 1 . 00-1. 0 0©t5H£&& N 

£^A,-e&€K 77^fv-fes/ ho 

2 i. at:&@2 oi-iB^cDr^-r t— fey h&<aA/r-&3. — #tifr£&£ 
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SEQUENCE LISTING 

<110> RIKEN 

K.K. Dnaform 

Wakunaga Pharmaceutical Co., Ltd. 

<120> Method for Amplification of Nucleic Acids 

<130> 145062 

<150> JP 2002-314776 
<151> 2002-10-29 

<160> 43 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> ' 

<223> Description of Artificial Sequence -.Primer 
<400> 1 

gcatcctcat tttatgtcca 



<210> 2 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 2 

caacccaaaa gcactgagta 

<210> 3 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 3 

aagtctctga tgtgcatcct cattttatgt cca 

<210> 4 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
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<400> 4 

agaactcgct ttacaaccca aaagcactga gta 

<210> 5 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 5 

gtattaagtc tctgcatcct cattttatgt cca 

<210> 6 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 6 

cactaagaac tcgcaaccca aaagcactga gta 

<210> 7 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 7 

gttcagtatt aaggcatcct cattttatgt cca 

<210> 8 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rPrimer 
<400> 8 

agcatcacta agacaaccca aaagcactga gta 

<210> 9 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rPrimer 
<400> 9 

catttgttca gtagcatcct cattttatgt cca 



WO 2004/040019 



5/18 



<210> 10 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.Primer 
<400> 10 

cttgcagcat caccaaccca aaagcactga gta 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rPrimer 
<400> 11 

ggcatttgtt gcatcctcat tttatgtcca 

<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 12 



atcttgcagc caacccaaaa gcactgagta 



30 



<210> 13 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rPrimer 
<400> 13 

tgtggcattt gttgcatcct cattttatgt cca 33 

<210> 14 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 14 



aacatcttgc agccaaccca aaagcactga gta 



33 



<210> 15 
<211> 36 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 15 

ttatgtggca tttgttgcat cctcatttta tgtcca 

<210> 16 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 16 

cttaacatct tgcagccaac ccaaaagcac tgagta 

<210> 17 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 17 

ttacctttat gtggcatttg ttgcatcctc attttatgtc ca 
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<210> 18 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 18 

atttaactta acatcttgca gccaacccaa aagcactgag ta 

<210> 19 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 19 

tcattacctt tatgtggcat ttgttgcatc ctcattttat gtcca 

<210> 20 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence :Primer 
<400> 20 

aagatttaac ttaacatctt gcagccaacc caaaagcact gagta 

<210> 21 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.Primer 
<400> 21 

cagtcattac ctttatgtgg catttgttgc atcctcattt tatgtcca 

<210> 22 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 22 

aagaagattt aacttaacat cttgcagcca acccaaaagc actgagta 

<210> 23 
<211> 33 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 23 

attcgattcc gtttacgggt ctcgaatgga ata 

<210> 24 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rPrimer 
<400> 24 

ctaaatcgaa tggtcattgc attcctttcc att 

<210> 25 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 25 
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gacattcgat tccgtttacg ggtctcgaat ggaata 

<210> 26 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.Primer 
<400> 26 

gaactaaatc gaatggtcat tgcattcctt tccatt 

<210> 27 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 27 

cgactctaga ggatccccgg gtactgttgt gtggaattgt gagcggat 

<210> 28 
<211> 47 
<212> DNA 

<213> Artificial Sequence 




WO 2004/040019 



12/18 



<220> 

<223> Description of Artificial Sequence -.Primer 
<400> 28 

acaacgtcgt gactgggaaa accctgtgcg ggcctcttcg ctattac 

<210> 29 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 29 

gtgtgaaatt gtttgttgtg tggaattgtg agcggat 

<210> 30 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.Primer 
<400> 30 

ttcgccagct ggcgtgcggg cctcttcgct attac 



<210> 31 
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<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 31 

tttcctgtgt gaatgttgtg tggaattgtg agcggat 

<210> 32 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.Primer 
<400> 32 

ccccctttcg ccagtgcggg cctcttcgct attac 

<210> 33 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence tPrimer 
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<400> 33 

tagctgtttc ctgtgttgtg tggaattgtg agcggat 

<210> 34 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.Primer 
<400> 34 

agcacatccc cctgtgcggg cctcttcgct attac 

<210> 35 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 35 

tggtcatagc tgttgttgtg tggaattgtg agcggat 

<210> 36 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Primer 
<400> 36 

ccttgcagca catgtgcggg cctcttcgct attac 

<210> 37 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 37 

taatcatggt cattgttgtg tggaattgtg agcggat 

<210> 38 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 38 

tcgccttgca gcagtgcggg cctcttcgct attac 
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<210> 39 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 39 

ctcgaattcg taatcatggt cattgttgtg tggaattgtg agcggat 47 

<210> 40 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 40 

cccaacttaa tcgccttgca gcagtgcggg cctcttcgct attac 45 

<210> 41 

<211> 140 

<212> DNA 

<213> Homo sapiens 

<400> 41 

agcatcctca ttttatgtcc aacatcagag acttaatact gaacaaatgc cacataaagg 60 
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taatgactgt tgaagaagat ttaacttaac atcttgcagc atcactaaga actcgcttta 120 
tactcagtgc ttttgggttg 140 

<210> 42 

<211> 240 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 

<222> (48) 

<223> n is unknown 

<400> 42 

gctacgggtc tcgaatggaa taaaaatata tggaatggaa tgcaatgnaa cggaatcgaa 60 
tgtcatagaa tgtaatgcaa tgcaaaaaca tggaatccaa aatcattgac tggaaaggct 120 
gggtgtcgaa aggaattgac tccaatggaa tggaatcgaa tggaatggaa gtgaatagaa 180 
tcgaactaaa tcgaatggaa tggaattgat aggaacggaa tggaaaggaa tgcaatgatt 240 

<210> 43 
<211> 300 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Phage vector 
<400> 43 

cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgtgtggaat 60 
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tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg aattcgagct 120 
cggtacccgg ggatcctcta gagtcgacct gcaggcatgc aagcttggca ctggccgtcg 180 
ttttacaacg tcgtgactgg gaaaaccctg gcgttaccca acttaatcgc cttgcagcac 240 
atcccccttt cgccagctgg cgtaatagcg aagaggcccg caccgatcgc ccttcccaac 300 
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